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© Digitally controllable ventilator having communication facilities,in particular for use in the 
agricultural sector. 
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© Ventilator comprising a fan (81); an electromotor. 
(5) having at least one excitation winding (6, 7) and a 
rotor (8) coupled to the fan (81); controllable excita- 
tion means (13) coupled to the at least one excitation 
winding (6, 7) and provided with connection . termi- 
nals (3) for connection to a power supply (4); means 
(14) for detecting the rotary speed of the fan (81); a 
digital processing circuit provided with a processor 
(1) and at least one memory (17, 18) for storing 
control and processing software and control param- 
eters; and means (24), coupled to the processor (1), 
for exchanging control data via a communication link 
(27) between the processor (1) and a control station 
(22). The communication means (24) may further- 
more be designed for feeding a signal, originating 
from separate means (23) for setting the fan rotary 
speed, to the processor (1) via the communication 
link (27). The ventilator may furthermore be provided 
with a unique address stored in the memory means 
(17, 18). 
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The invention relates to a ventilator, in particu- 
lar for use in the agricultural sector, comprising a 
fan, an electromotor having at least one excitation 
winding and a rotor coupled to the fan, controllable 
excitation means coupled to the at least one excita- 
tion winding and provided with connection termi- 
nals for connection to a power supply and means 
for detecting the rotary speed of the fan. 

A ventilator of this type is disclosed per se by 
Netherlands Patent Application 88.01190 wherein 
setting means are provided for remotely setting a 
desired fan rotary speed, or a desired air displace- 
ment velocity. 

Although said ventilator known from the prior 
art makes a precise control possible, there is a 
need, partly because of progressive automation in 
industrial applications, for ventilators also in the 
agricultural sector, where ventilators of the present 
type are used on a targe scale for air freshening in 
intensive livestock farming, it being possible not 
only to control said ventilators remotely but also to 
determine the instantaneous operating state of the 
ventilator concerned remotely. 

In order to meet this need, the invention pro- 
vides a digitally controlled ventilator of the type 
mentioned above, which comprises a digital pro- 
cessing circuit coupled to the excitation means and 
provided with a processor and at least one memory 
for storing control and processing software and 
control parameters, and also means, coupled to the 
processing circuit, for the exchange of control data 
via a communication link between the processing 
circuit and a control station. 

With the aid of said communication link, in- 
formation can be transferred to the processor in the 
processing circuit of the ventilator from the control 
station, for example a personal computer or a con- 
trol unit in an automation environment or the like, 
and data can be transmitted from the ventilator to 
the control station. The information to be ex- 
changed may comprise, for example, periodically 
checking the operating state of the ventilator and/or 
the occurrence of emergency situations, such as 
the motor stopping, an excessively high motor tem- 
perature, a more than normal difference between 
the actual and set air displacement velocity etc. In 
addition to setting the fan rotary speed with the aid 
of separate setting means, the excitation means for 
controlling the motor excitation can also be set via 
the communication link. 

This latter possibility is, for example, of impor- 
tance, in particular, if the ventilator according to the 
invention is used in conjunction with one or more 
ventilators as specified in Netherlands Patent Ap- 
plication 88.01190, in which the setting means for 
the fan rotary speed have been implemented jointly 
for all the ventilators. The processing circuit of the 
ventilator according to the invention can be set in 


that case by means of the communication link in 
such a way that said circuit does not respond, for 
example, to the general setting signal for setting 
the fan rotary speed but to a setting transmitted via 

5 the communication link. 

It is noted that air-conditioning installations for 
controlling atmospheres in large buildings such as 
offices, hospitals, flats and the like are known in 
practice, and in these use is made of processor- 

w controlled air-conditioning units provided with heat 
exchangers, air filters, temperature, humidity and 
pressure sensors, blowers, eiectromagnetically 
and/or pneumatically controlled valves etc. Said air- 
conditioning units are connected via air ducts hav- 

75 ing (regulable) air inlet and outlet openings to a 
central air-conditioning control unit from which the 
air-conditioning units are controlled and sampled. 

The International Patent Application WO-A- 
8,400,624 describes an example of such an air- 

20 conditioning installation in which an extensive data 
exchange between the air-conditioning units and a 
central control unit is aimed at, inter alia with the 
object of avoiding duplication of sensors. German 
Patent Application DE-A-3, 124,966 describes a 

25 processor-controlled air-conditioning installation 
provided with selection means for making it possi- 
ble to selectively couple switching and display 
units to various units in the installation. The Japa- 
nese Patent Application JP-A-59.063.438 also re- 

30 lates to a plurality of air-conditioning units which 
are connected to a central control unit provided 
with switches for the optional time control of the 
switching-on and switching-off of air-conditioning 
units. - 

35 Japanese Patent Application JP-A-61 .175.435 

discloses an air-conditioning unit having a 
processor-controlled digital control and processing 
circuit which is designed, in particular, to make the 
fan in the air-conditioning unit rotate at a desired 

40 rotary speed as rapidly as possible. This is to 
achieve the desired air condition, in particular in 
relation to the temperature in the room, as rapidly 
as possible and with as little as possible wind noise 
due to altering the rotary speed of the fan. 

45 For this purpose, the fan is started in the first 

instance at a predetermined, low rotary speed, the 
fan loading state occurring at this rotary speed 
being measured with the aid of an air velocity 
sensor. Said loading state is dependent on the 

so degree of contamination of an air filter mounted 
downstream of the fan. Depending on the loading 
state measured, the fan rotary speed associated 
with a desired air displacement velocity is then 
determined with the aid of the processor on the 

55 basis of parameter values stored in the memory. 
The excitation means are then set in such a way 
that the fan. rotates at the rotary speed determined. 
The fan rotary speed is then continuously adjusted 
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as a function of changes in the air displacement 
velocity of the fan under the control of the proces- 
sor in order to maintain the desired, set air dis- 
placement velocity. 

For air freshening in the agricultural sector? 
including intensive livestock farming, to which the 
invention relates in particular, use cannot be made 
of air-conditioning units for air-conditioning in build- 
ings, as described above. Inter alia, this is because 
the ventilators for use in pig stys and/or poultry 
houses must be able to function well in air contain- 
ing a large amount of ammonia, dust and moisture. 
The use of air ducts in this case can generally not 
be considered because air drawn in directly from 
outside is usually introduced untreated into the 
room to be ventilated. This is in contrast to air- 
conditioning installations in the domestic and public 
sector, where fresh air is usually first treated cen- 
trally and then distributed in a building in a me- 
tered way via the air ducts. In view of the severe 
degree of contamination of the air in the agricul- 
tural sector, the air volumes to be displaced are 
generally much larger in scale than in air-condition- 
ing installations for atmosphere regulation. 

Air-conditioning installations for the domestic 
and public market are therefore unsuitable for use 
in the agricultural sector, to which the present 
invention relates in particular. This is not only be- 
cause of the differences in the technical specifica- 
tions and the relatively high costs of such air- 
conditioning units but also because of the specific 
differences in the internal atmosphere between of- 
fice buildings, on the one hand, and livestock farm- 
ing, on the other hand. Partly as a result of the 
nature of the contaminated air, inter alia the strong 
unpleasant smell and the treatment thereof, in par- 
ticular the removal of ammonia, the agricultural 
sector has its own contractors, suppliers and equip- 
ment, which differ from the domestic and public 
market. In the present case, it therefore has differ- 
ing air-treatment units other than those used for air 
conditioning in office buildings, hospitals and the 
like. 

Any communication link known per se for ex- 
changing information in digital form is suitable for 
the object of the invention, it being possible to use 
wire conductors, radiographic paths, optical paths 
(glass fibre cable, infrared radiation) etc. 

In an advantageous embodiment of the ventila- 
tor according to the invention, the communication 
means are designed to supply to the processing 
circuit via the communication link, in addition to 
control data, a setting signal originating from 
means for setting the fan rotary speed. In particu- 
lar, if electrical and/or optical cables are used, this 
has an advantageous effect on the installation costs 
associated with the installation of one of more 
ventilators. 


In the preferred embodiment of the ventilator 
according to the invention, which is also suitable 
for use in conjunction with one or more ventilators 
as specified in said Netherlands Patent Application 

5 88.01190, the communication means are provided 
with a combined input/output port for exchanging 
data, via a two-wire communication link, with the 
control station and for supplying to the processing 
circuit the setting signal from the means for setting 

w the fan rotary speed, and an input port coupled to 
the processing circuit and an output port. 

Via the said two-wire link, a setting signal can 
be supplied either to one or more ventilators of the 
known type or to ventilators in accordance with the 

15 invention, it also being possible to exchange con- 
trol data with the ventilators according to the inven- 
tion. 

It has been found that, in conjunction with 
means for setting the fan rotary speed in the form 

20 of a variable-frequency signal generator, which set- 
ting means are also used for setting the fan rotary 
speed of the known ventilator, exchange of control 
data over the two-wire communication link can take 
place by means of quiescent-signal signalling, with- 

25 out the setting being disturbed. In the English- 
language specialist literature, quiescent-signal sig- 
nalling, in which the digital data bits are transmitted 
by altering the direct-current potential on the com- 
munication link, is also referred to as "nonreturn to 

30 zero" (NR2). 

In communication means according to the in- 
vention which are suitable for this type of signal 
and data exchange, the combined input/output port 
is constructed as a diode bridge circuit having a 

35 first and second pair of centre tappings, of which 
the first pair forms connection terminals for con- 
necting the two-wire communication link and- of 
which the second pair is connected to the input 
and the output of a first and a second optical 

40 coupling circuit respectively, of which the output 
and input, respectively, form the output port and 
the input port coupled to the processing circuit. 
The communication means constructed in this way 
also provide a galvanic isolation between the pro- 

45 cessing circuit and the two-wire communication 
link. 

In a further embodiment of the ventilator ac- 
cording to the invention, means are also provided 
for recording and indicating the operating state of 

so the ventilator. It has been found that an effective 
indication can be provided with an optical indicator 
such as a light-emitting diode (LED) by making the 
indicator or the LED light up with a certain rhythm. 
In order to be able to meet requirements in the 

55 field of (electromagnetic) interference produced by 
the ventilator as laid down by national or interna- 
tional standards and to avoid as far as possible 
incorrect setting of the ventilator as a consequence 
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of interference pulses acting on the processing 
circuit, in a preferred embodiment of the ventilator 
according to the invention, the excitation means, 
the means for detecting the rotary speed of the fan, 
the digital processing circuit and the communica- 
tion means are encapsulated in a resin compound 
as an electronic control system combined to form a 
single entity and are accommodated, together with 
the motor, in one common housing which sup- 
presses electromagnetic interference. 

In the simplest embodiment, means for mea- 
suring the rotary speed of the fan are coupled to 
the rotor of the driving motor. To achieve as ac- 
curate as possible a measurement of the air dis- 
placement velocity while the ventilator is operating, 
the means for measuring the rotary speed of the 
fan comprise, in a further embodiment of the inven- 
tion, a measuring fan and a rotary speed sensor 
coupled thereto, the fan driven by the motor and 
the measuring fan being arranged in a measuring 
pipe with a mutual offset in the axial direction, the 
electronic control system and the motor being in- 
stalled between the two fans near the longitudinal 
axis of the measuring pipe. The rotary speed of the 
fan or the measuring fan may be measured, for 
example, with the aid of a Hall generator circuit 
known per se or by means of a tachogenerator or 
the like. 

In a preferred embodiment of the ventilator 
according to the invention, in particular for use in a 
ventilator system comprising a plurality of ventila- 
tors connected by means of their respective com- 
munication means to a single common communica- 
tion link, the ventilator is provided with a unique 
address stored in the memory means, the process- 
ing circuit being designed for carrying out address 
decoding and determining address coincidence, in 
order to exchange control data, separately or joint- 
ly, with one or more ventilators. 

In this preferred embodiment of the invention, 
use is advantageously made of the inventive idea, 
i.e. the provision of a communication facility be- 
tween a ventilator and a control station for addition- 
ally being able to control each ventilator or a group 
of ventilators in a system separately, in addition to 
a common setting signal for the fan rotary speed. 
This is important, in particular, in order to be able 
to achieve a desired air displacement accurately in 
a room and if one or more ventilators are out of 
action as a result of malfunction or for other rea- 
sons. As a result of the possibility of controlling the 
ventilators individually, new ventilators can readily 
be connected to the existing communication link if 
an installation is extended, without the need to 
instal separate links to, for example, the control 
station. It will be clear that the installation costs, 
which are an important cost item, are beneficially 
affected thereby. 


The invention also relates to a method of ex- 
changing control data and setting signals via a 
single communication link with a ventilator provided 
with communication means which are designed for 

5 feeding control data and a setting signal originating 
from the means for setting the fan rotary speed to 
the processing circuit via the communication link, 
characterised by the following steps under control 
of the processor: 

io - sampling of signals emitted by the commu- 
nication means; 

- the determination of the frequency of the 
sampled signal in order to determine whether 
it is a setting signal or a data transmission; 

75 and 

- in the case of a setting signal: 

- the conversion of the frequency of the 
sampled signal into a control signal for 
feeding to the excitation circuit; and 

20 - in the case of data transmission: 

- the interpretation of the data received and 
the performance of the instructions con- 
tained therein; and 

- the transmission of data from the ventilator 
25 via the communication means and the 

communication link in response to the in- 
struction concerned. 
The sampling of the signals originating from 
the communication means may be performed by 

30 the processor on an interrupt basis in view of the 
relatively slow information exchange. Depending on 
the received frequency of the signal variations on 
the communication link, it can then easily be deter- 
mined whether the signal is a setting signal origi- 

35 nating from the means for setting the fan rotary 
speed, which signal has, in an embodiment of the 
invention, a frequency in the range between 9 and 
187 Hz, corresponding to a fan rotary speed of 4% 
and 100%, respectively, of the nominal value, or a 

40 data transmission with a data exchange rate of, for 
example, 1 ,200 baud. 

For application in a ventilator system provided 
with ventilators which can be separately addressed, 
the step of interpreting the received data com- 

45 prises, in a further embodiment, of the method 
according to the invention, the determination of 
address coincidence on the basis of the address 
stored at a ventilator and the received address and, 
in the event of address coincidence, the interpreta- 

50 tion of the received data and the performance of 
the instruction contained therein. 

. The instructions to be transmitted to the ven- 
tilator may be subdivided into four main groups, 
namely the reading of a set value, for example the 

55 address of the ventilator; the operating state, emer- 
gencies etc.; the setting of the ventilator control to 
a certain mode, for example whether or not to 
respond to a setting signal from the setting means 
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for setting the fan rotary speed; the alteration of a 
set operating state, for example the fan rotary 
speed; and the reading and, if necessary, altering 
of the data stored in the memory, including soft- 
ware and address data. 

Because the ventilator according to the inven- 
tion has to be able to function in an environment 
subject to severe (electromagnetic) interference, for 
example a workshop or the like, a reliable transmis- 
sion protocol has been developed which is particu- 
larly suitable for the object of the invention and in 
which a typical data transmission comprises the 
transmission of a message in the form of a start 
code (start of text, STX) from a control station, 
followed by the destination address in duplicate, 
followed by the instruction to be performed in du- 
plicate, followed by the parameter value associated 
with the instruction concerned in triplicate and con- 
cluded by a stop code (end of text ETX), after 
which a parameter value, which depends on the 
instruction concerned, is then transmitted in tripli- 
cate to the control station by the ventilator ad- 
dressed. If all the ventilators are addressed si- 
multaneously, the transmission of data from the 
ventilators to the control station can be suppressed. 

Because it may be necessary, in certain envi- 
ronments, to maintain a desired air displacement in 
the event of malfunction in the setting means, the 
control station or, for example, the communication 
link, provision is made, in a further embodiment of 
the method according to the invention, that, if a 
setting signal is absent, the ventilator or ventilators 
concerned is/are independently energised in such 
a way that each fan will rotate at a predetermined 
rotary speed (default setting). 

The invention is explained below on the basis 
of a description of a preferred embodiment, with 
reference to the accompanying drawings, wherein: 
Figure 1 shows a block diagram of the digital 
control circuit of a ventilator in accordance with 
the invention; 

Figure 2 shows a diagram of a preferred em- 
bodiment of the communication means for com- 
munication via a two-wire link according to the 
invention; 

Figure 3 shows a flow chart of an embodiment 
for the control of .the ventilator according to the 
invention; and 

Figure 4 shows an embodiment of the ventilator 
according to the invention provided with a mea- 
suring fan. 

Figure 1 shows a block diagram of the digital 
control electronics for a ventilator in accordance 
with the invention. The reference numeral t in- 
dicates a central processor unit (CPU), to which a 
rectifier circuit 2 is consecutively connected in or- 
der to convert an alternating voltage, originating 
from an alternating-voltage power supply 4, for 


example the public electricity mains, connected to 
the connection terminal 3, into a suitable direct 
voltage. Instead of the single-phase power supply 
shown, a multiphase power supply can, of course, 

5 be used, all this being dependent, inter alia, on the 
capacity of the drive motor 5 of the ventilator. 

The motor 5 shown in Figure 1 is of the single- 
phase type and contains a main excitation winding 
6 and an auxiliary excitation winding 7 which are 

w connected, via connection terminals 9, 10 and. 11, 

12, respectively, to controllable excitation means 

13, for example in the form of a thyristor- or triac- 
controlled phase-angle control circuit, such as that 
described and shown in Netherlands Patent Ap- 
rs plication 88.01190. The excitation means 13 are 

controlled via the processor 1 and are connected to 
the connection terminal 3 in order to connect the 
supply voltage for the motor 5. The motor 5 fur- 
thermore comprises a rotor 8, which is diagram- 

20 matically indicated by dash-dot lines. 

To measure the rotary speed of a fan linked to 
the rotor 8, means 14 are provided, for example in 
the form of an Hall generator circuit which, in 
conjunction with permanent magnets mounted on 

25 the rotor 8, emits a signal, which is proportional to 
the fan rotary speed, to the processor 1, or a 
tachogenerator or the like. The coupling of the 
motor 5 to the fan or the rotor is indicated dia- 
grammatically with dash-dot lines 15. 

30 To control the processor 1, a clock circuit 16, a 

nonvolatile, memory 17 (read only memory ROM), 
optionally a volatile memory 18 (random access 
memory RAM), and means 19 for storing the op- 
erating state of the ventilator, for example in the 

35 form of a register circuit, and indicating means 20 
for indicating the operating state, for example in the 
form of an optical indicator, such as a light-emitting 
diode (LED) are provided. 

The processing software for the processor 1 . 

40 and also control parameters and a destination ad- 
dress are stored in the ROM 17 and, if necessary, 
in the RAM 18. Instead of separate memories, use 
can advantageously be made of a so-called micro- 
controller which comprises the processor 1 and the 

45 memories 17, 18, as well as the register means 19 
on a single semiconductor chip, such as, for exam- 
ple, a microcontroller of the type Motorola 
MC68HC705C8. Said microcontroller has an elec- 
trically programmable nonvolatile memory 

so (EPROM) and registers for storing the operating 
state of the ventilator. 

Optionally, manually operated setting means 
21 may be coupled to the processor 1 for setting a 
desired motor or fan rotary speed manually at the 

55 ventilator itself. 

To exchange data between a control station 22 
and the processor i, and also setting means 23 for 
setting a desired fan rotary speed, communication 
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means 24 are provided which are connected, on 
the one hand, to the processor 1 via an output port 
28 and an input port 29 and, on the other hand, to 
connection terminals 25, 26 for connection thereto 
of a two-wire communication link 27. Via said two- 
wire communication link, data from and to the 
control station 22 and from the setting means 23, in 
the form of a variable-frequency signal generator, 
can be exchanged with the processor 1 . 

The electronic components inside the block 30 
are preferably mounted as an entity on a printed 
circuit board and encapsulated in a casting com- 
pound and are therefore resistant to high mechani- 
cal loads, contamination, moisture, chemicals and 
aggressive gases. 

Figure 2 shows a preferred embodiment of the 
communication means 24 diagrammatically shown 
in Figure 1, comprising a diode bridge circuit 31, 
whose pair of centre tappings connected to the 
connection terminals 25, 26 form a combined 
input/output port for connecting the electrical two- 
wire communication line 27. The reference numeral 
32 indicates a first optical coupling circuit, in gen- 
eral comprising a light-emitting diode LED 33 and a 
photosensitive transistor 34. The LED 33, which 
forms the input of the optical coupling circuit 32, is 
connected to the other pair of centre tappings of 
the diode bridge circuit 31 via a resistor 35. The 
collector-emitter path of the transistor 34 of the first 
optical coupling circuit 32 is connected to the out- 
put of the rectifying means 2 via a resistor 36. The 
connection terminal 37 forms the output port 28 of 
the communication means 24 for connection to the 
processor 1 . 

A second optical coupling circuit 38 is further- 
more provided which comprises an LED 39 and a 
phototransistor 40, whose collector-emitter path is 
connected to the other pair of centre tappings of 
the diode bridge circuit 31, the LED 39 being 
connected, on the one hand, to the rectifier means 
2 and, on the other hand, to a resistor 41, which 
terminates at a connection terminal 42, which forms 
the input port 29, to be connected to the processor 
1 , of the communication means 24. 

The operation of the communication means 24 
is such that a setting signal received from the 
setting means 23 and having a certain frequency is 
fed via the two-wire communication link 27 to the 
connection terminals 25, 26 of the diode bridge 
circuit 31, and via the first optical coupling circuit 
32, it is presented to the connection terminal 37 as 
a square-wave, voltage signal suitable for process- 
ing by the processor 1. 

The data transmission takes place by means of 
quiescent-signal signalling (nonreturn to zero pro- 
tocol), in which the two-wire communication link 27 
is kept quiescent at a high potential, in a practical 
embodiment 5 volts, by the control station 22, As a 


result of the consecutive lowering of the quiescent 
potential to a tower potential, for example 0 volts, in 
synchronism with the data bits to be transmitted, a 
signal, varying in synchronism with the potential 

5 changes, is presented, via the diode bridge circuit 
31 and the first optical coupling circuit 32, to the 
connection terminal 37 for further processing by 
the processor 1. 

The transmission of data by the processor 1 to 

w the control station 22 takes place via the second 
optical coupling circuit 38, in which process, the* 
output terminals 25, 26 are short-circuited by con- 
trolling the LED 39 via the phototransistor 40 and 
the diode bridge circuit 31 in synchronism with the 

15 data bits to be transmitted, and this is detected and 
further processed by the control station 22. 

With the aid of the communication means 24 
shown in Figure 2, both a setting signal, which 
varies in frequency, from the setting means 23, and 

20 data can be exchanged with the processor 1 via 
the two-wire communication link 27. In practice, the 
frequency of the setting signal varies between ap- 
proximately 9 and 187 Hz, and data are exchanged 
at a rate of 1200 baud. This means that commu- 

25 nication with the processor 1 can take place ap- 
proximately once every two seconds without dis- 
turbing the setting signal of the setting means 23 
either for a ventilator according to the invention or 
for a ventilator in accordance with Netherlands Pat- 

30 ent Application 88.01190 connected to the commu- 
nication link 27. 

Figure 3 shows a flow chart in which, by way of 
example, steps to be performed by the processor 1 
are shown as a control algorithm of the ventilator 

35 according to the invention. Proceeding from the 
starting block 50, when the ventilator is started, all 
alarm systems which may be present are reset, as 
indicated by the block 51 "reset alarm". Whether 
the communication link is intact is then tested in 

40 the decision block 52. If this is not the case, when 
no setting signal or data are transmitted, for exam- 
ple if the line potential is 0 volt, the processor can 
either switch over to a desired rotary speed set 
with the manual operating means 21 (decision 

45 block 53 and block 54, respectively) or to a default 
setting (block 56) by means of an "emergency 
rotation" test in decision block 55. 

Said "emergency rotation" test implies that, if 
the supply voltage at connection terminal 3 of the 

so ventilator is switched on (Figure 1) and a setting 
signal is absent, for example as a result of a 
disconnection in the two-wire communication link 
27 or a fault in the setting means 23, the motor is 
set to 100% of nominal fan rotary speed. Of 

55 course, another motor control percentage may also 
be set. 

If the connection is in fact live, the processor 1 
should determine whether a setting signal of the 
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setting means 23 or data transmission is involved, 
and this is illustrated with the aid of decision block 
57. In the event of data exchange, the processor 1 
will interpret the received data (block 58) and will 
test by means of "address coincidence" (decision 
block 59) whether the received data are intended 
for the ventilator concerned. If that is not the case, 
the processor will then sample the communication 
link again, and so on. In the event of positive 
address coincidence, the instruction concerned will 
be performed (block 60) and a check-back (block 
61) to the control station 22 will take place. After 
the procedure has been completed, the processor 
1 again switches over to sampling the communica- 
tion link. 

Some important instructions are the requesting 
of the set fan rotary speed; the setting of the 
excitation means (motor control percentage); possi- 
ble emergencies, such as motor too hot, jamming, 
no motor control; the setting of a desired mode 
such as responding or not responding to a setting 
signal from the setting means 23 for setting the fan 
rotary speed, resetting the alarm systems, altering 
a set fan rotary speed in order, for example, to set 
to a rotary speed differing from that of the other 
ventilators in a system or a different air displace- 
ment velocity*; or, for example, altering one or more 
of the values stored in the memory, such as the 
address, parameter values, software, etc. 

In the event that a setting signal is received 
from the fan rotary speed setting means 23, a test 
will first be made as to whether the ventilator 
concerned is set to the "setting signal control" 
mode (see block 62). If this is not the case, the 
setting signal is ignored, whereas, in the "setting 
signal control" mode, the frequency of the setting 
signal concerned is analysed and the fan rotary 
speed associated therewith is determined, as 
shown by block 63. 

If the fan rotary speed set by means of the 
setting signal or the manual control is less than 4% 
of the nominal value (decision block 64), the motor 
is switched off (block 65), which is indicated by 
means of block 66 ("indication of operating state"). 
The motor is also switched off in the event of an 
emergency state (decision block 67), whereas, in 
the normal operating state (no emergency), the fan 
rotary speed is measured (block 68) and, if neces- 
sary, adjusted by means of the excitation means 
(decision block 69 and block 70). As an emergency 
state, inter alia, an excessively high motor tempera- 
ture and jamming of the motor that is to say no 
rotation with excitation in operation, may result in 
the motor being switched off. Cut off of the setting 
signal in the situation in which no rotary speed has 
been set via the manual control means 21 (decision 
block 53), with the exception of the "emergency 
rotation" state (decision block 55). will be inter- 


preted via block 71 as an emergency state. 

The motor will not switch on automatically as 
soon as the emergency state resulting in the 
switch-off disappears, for example as a result of an 
5 overheated motor cooling or elimination of the fan 
jamming, etc. In order to start the ventilator or 
motor 5 again, the feeding of the supply voltage to 
the ventilator at connection terminal 3 has to be 
interrupted. The processor 1 interprets this inter- 

w ruption in the supply voltage as a reset command 
(block 51). This procedure achieves the result that 
a user has consciously noted an emergency state 
before switching on again. The control is designed 
in such a way that the motor or the ventilator can 

75 only be switched on after it has been deenergised 
for a certain time, for example one minute or longer 
(decision block 72). 

The communication link is preferably monitor- 
ed by the processor 1 on an interrupt basis. 

20 Whether a setting signal or data transmission is 
being presented on the communication link can 
then be determined by means of suitable software. 
Use is made of the ASCII code, which is known per 
se, for the data transmission. 

25 In practice it has been found that two-byte 

addressing, that is to say a hundred unique ad- 
dresses, is adequate. It will be clear that the pro- 
cessing program can be drawn up in such a way 
that a single ventilator, a group of ventilators or all 

30 the ventilators together can be provided with an 
instruction simultaneously. 

Figure 4 shows an embodiment of the ventila- 
tor according to the invention provided with a mea- 
suring pipe 80, and having a driven fan 81 and a 

35 measuring fan 82, which fans 81. 82 are arranged 
in the measuring pipe 80 in a mutually offset man- 
ner in the axial direction. The reference numeral 83 
indicates the inlet opening, in the normal operating 
state, of the measuring pipe 80, while the reference 

40 numeral 84 indicates the outlet opening. The driven 
fan 81 is coupled via a shaft 85 to the drive motor, 
which is sited in a housing 86 in which the control 
electronics, which are encapsulated in a casting 
compound 88, are accommodated. The measuring 

45 fan 82 is mounted on a shaft 87 which is provided 
with magnets (not shown) which, in conjunction 
with a Hall generator circuit accommodated in the 
control electronics system, generates a signal cor- 
responding to the instantaneous air displacement 

so velocity in the measuring pipe 80 for processing by 
the processor 1 as a measure of the rotary speed 
of the driven fan 81. The housing 86 is mounted in 
the measuring pipe 80 by means of supports 89. A 
combined cable for providing power and controlling 

55 the ventilator is indicated by 90. Such a ventilator 
having a measuring pipe 80 with a diameter of 30-- 
80 cm is suitable for displacing approximately 
2,000-30,000 m 3 of air per hour if a motor 5 having 
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a power of 70-1000 W is used. 

Although the invention has been illustrated 
above by reference to a preferred embodiment, it 
will be > clear that the scope of protection is not 
limited thereto and that many modifications and 
additions are possible for a person skilled in the art 
without departing from the inventive idea, that is to 
say the provision of communication facilities for 
data transfer between the ventilator and a control 
station. 

Thus, for example, the setting means 23 in the 
control station 22 can be integrated or the control 
station can be designed in such a way that it can 
generate a suitable frequency signal for setting the 
fan rotary speed independently. The ventilator ac- 
cording to the invention can furthermore perform all 
the settings and control possibilities cited in Neth- 
erlands Patent Application 88.01190. 

Claims 

1. Ventilator, in particular for use in the agricul- 
tural sector, comprising a fan, an electromotor 
having at least one excitation winding and a 
rotor coupled to the fan, controllable excitation 
means coupled to the at least one excitation 
winding and provided with connection termi- 
nals for connection to a power supply, and 
means for detecting the rotary speed of the 
fan, characterised by a digital processing cir- 
cuit coupled to the excitation means and pro- 
vided with a processor and at least one mem- 
ory for storing control and processing software 
and control parameters, and also means, coup- 
led to the processing circuit, for the exchange 
of control data via a communication link be- 
tween the processing circuit and a control sta- 
tion. 

2. Ventilator according to Claim 1, wherein the 
communication means are designed to supply 
to the processing circuit, via the communica- 
tion link, a setting signal originating from 
means for setting the fan rotary speed. 

3. Ventilator according to Claim 2, wherein the 
communication means are provided with a 
combined input/output port for exchanging 
data, via a two-wire communication link, with 
the control station and for supplying to the 
processing circuit the setting signal from the 
means for setting the fan rotary speed, and an 
input port coupled to the processing circuit and 
an output port. 

4. Ventilator according to Claim 3, wherein the 
combined input/output port is constructed as a 
diode bridge circuit having a first and second 


pair of centre tappings, of which the first pair 
forms connection terminals for connecting the 
two-wire communication link and of which the 
second pair is connected to the input and the 
5 output of a first and a second optical coupling 

circuit, respectively, of which the output and 
the input, respectively, form the output port 
and the input port coupled to the processing 
circuit. 

10 

5. Ventilator according to Claim 3 or 4, wherein - 
the means for setting the fan rotary speed 
comprise a variable-frequency signal generator 
and wherein quiescent-signal signalling means 

/5 are provided for exchanging control data. 

6. Ventilator according to one or more of the 
preceding claims, provided with means for re- 
cording and indicating the operating state of 

20 the ventilator. 

7. Ventilator according to one or more of the 
preceding claims, wherein the excitation 
means, the means for detecting the rotary 

25 speed of the fan, the digital processing circuit 

and the communication means are encapsu- 
lated in a resin compound as an electronic 
control system combined to form a single en- 
tity and are accommodated, together with the 

30 motor, in a common housing which suppresses 

electromagnetic interference. 

8. Ventilator according to Claim 7, wherein the 
means for measuring the rotary speed of the 

35 fan comprise a measuring fan and a rotary 

speed sensor coupled thereto, the fan driven 
by the motor and the measuring fan being 
arranged in a measuring pipe with a mutual 
offset in the axial direction, the electronic con- 

40 trol system and the motor being installed be- 

tween the two fans near the longitudinal axis of 
the measuring pipe. 

9. Ventilator according to one or more of the 
45 preceding claims, in particular for use in a 

ventilator system comprising a plurality of ven- 
tilators connected by means of their respective 
communication means to a single common 
communication link, wherein the ventilator is 

so provided with a unique address stored in the 

memory means, the processing circuit being 
designed for carrying out address decoding 
and determining address coincidence, for ex- 
changing control data, separately or jointly, 

55 with one or more ventilators. 

10. Method of exchanging control data and setting 
signaJs via a single communication link with a 
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ventilator according to one or more of the 
preceding claims, subject to Claim 2, charac- 
terised by the following steps under control of 
the processor: 

- sampling of signals emitted by the com- 
munication means; 

- the determination of the frequency of the 
sampled signal in order to determine 
-whether it is a setting signal or a data 
transmission; and 

- in the case of a setting signal: 

- the conversion of the frequency of the 
sampled signal into a control signal 

. for feeding to the excitation circuit; 
and 

- in the case of data transmission: 

- the interpretation of the data received 
and the performance of the instruc- 
tions contained therein; and 

- the transmission of data from the ven- 
tilator via the communication means 
and the communication link in re- 
sponse to the instruction concerned. 


14. Method according to one or more of Claims 10 
to 13 inclusive, wherein, if a setting signal is 
absent, the ventilator or ventilators concerned 
is/are independently energised in such a way 

5 that each fan will rotate at a predetermined 

rotary speed. 

15. Method according to one or more of Claims 10 
to 14 inclusive, wherein, to set the fan rotary 

w speed, a frequency-modulated alternating-voit- 

age signal is fed to the communication link, "the 
instantaneous frequency of the setting signal 
being a measure of the desired fan rotary 
speed, and the data transmission taking place 

75 by means of quiescent-signal signalling by set- 

ting the potential of the communication link 
from a first to a second level, the communica- 
tion link being held at the first potential level at 
the end of the data transmission (nonreturn to 

20 zero protocol). 


11. Method of exchanging control data and setting 25 
signals intended for one or more ventilators in 
a ventilator system according to Claim 9, 
wherein the step of interpreting the received 
data according to Claim 10 comprises the de- 
termination of address coincidence on the ba- 30 
sis of the address stored at the ventilator and 
the received address and, in the event of ad- 
dress coincidence, the interpretation of the re- 
ceived data and the performance of the 
instructions contained therein. 35 


12. Method according to Claim 10 or 11, wherein a 
typical data transmission comprises the trans- 
mission of a message in the form of a start 
code (start of text STX), followed by the des- ao 
tination address in duplicate, followed by the 
instruction to be performed in duplicate, fol- 
lowed by the parameter value associated with 

the instruction concerned in triplicate and con- 
cluded by a stop code (end of text ETX), and 45 
then the transmission in triplicate of a param- 
eter value, which is dependent on the instruc- 
tion concerned, to the control station by the 
ventilator addressed. 

50 

13. Method according to one or more of Claims 10 
to 12 inclusive, in conjunction with a ventilator 
according to Claim 6, wherein the indicating 
means comprise an optical indicator and 
wherein the operating state of the ventilator is 55 
shown by the number of times the indicator 
lights up and/or the frequency with which it 
does so. 
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